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where we must have | x | < 1. 

Also solved by Henry Heaton, A. H. Holmes, and G. B. M. Zerr. 



CALCULUS. 



217. Proposed by Professor F. ANDEEEGG, Oberlin College, Oberlin, Ohio. 
Lim 1 
n 



Find ni„T-V[(»+ 1 )(»+ 2 ) ( 2m >]- 



I. Solution by the PE0P08EE. 



Let x =^ oo ^-V[(« + l)(« + 2) 2n] 

^t:^ +±-)(» +f )- (> +f)- 

_Lim J_ A 5 n , /, , M— LIm UsY- — - I- — - \ 

'— m=oo M x i og \ + « ; — »=oo n ^Vn 2w 2 + 3n 3 J 

_Lim A yy , A' 

If the method of differences is used for 2 A« = 1" + 2" + 3" + , the 

icth series of differences is 

(«+i)" - (iy +g) (k-i>« - (;)(«-2)« + ..... 

The («+l)th series is 

(«+2)« -( K t l ) («+!)« + ("t 1 )"' ~ -K- 1 )' Ct 1 ) 2 " -l-(-i)" +l i' =°> 

k being a positive integer. 

If the first given number is represented by a and the successive differences 
by^i, d t , 

*..-=G)"+GMS)«.+--+Ui>'-' 
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^^nToc-^+i 8 ^' must be sou g ht - 

Only in the last term of 8 n , « « appears in <c+l factors, therefore the pre- 
ceding terms disappear, and 



1 r n(n— l)(n-2)~..(w-K) ? -|_ 1_ 

f+iL (k+1)! "' J~k(k+: 



Lim 1 Liin 

«=oo"rf+i* B -'- W=oo"^+iL (k+1)! _ r 'J~k(k+1) 

Lim A=n "= n 



Therefore M . 2 S (-l)«-i_— -= S(-l)«-i 



A=l ic=l ICM* +1 «=1 k(« + 1) 

_J__J_ + JL_A. _ri-i-wr-l_l_wr-l--i-w 
~1.2 2.3~ t ~3.4 4.5~ l ~"" - *' 2 ' k 2 3 '" 1 ~'' 3 4 ; """ 

=2(1— i- + i— i-+.. „)-l-2 log 2-l=log i-. 
Hence, logx=log — ; anda;= ni — *|/[(w+l)(» + 2) 2n]= — 

XI. Solution by S. A. COEET, Hiteman, Iowa. 

Evidently, — »|/[(w+l)(w+2) (2w)] 

ft 

i » I I 2 

= — ^ m"(1+— ) (1+ — ) (2) 



» I 1 



K1+4-) 00=«<My). 
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Therefore, logs = — [log (1 +— )-)-log(l + — ) + +log 2]. 

WW w 

Letting (fo=l/w, we have, 

M= i. log«=j log*cte=2 log2— 1, or » : 



Lim , C*-, t oi^o -■ 4 

e 

Also solved by Henry Heaton, and J. Soheffer. Several Incorrect solutions were received. 



239. Proposed by J. EDWARD SANDERS, Reinersville, Ohio. 

A thread makes »(=30) equidistant spiral turns around a rough cone 
whose altitude is ^(=10 feet), and radius of base r(=ll inches). How far will 
a bird fly in unwinding the thread if the part unwound is at all times perpendic- 
ular to the axis of the cone! 



